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Abstract: The Asiatic forms of the genus Ichthyophis are considered. The 
species generally recognized as Ichthyophis ghitir^osns and Ichthyophis mo- 
nochrous were each found to consist of several species. The species described 
b>' Taylor, Ichthyophis glandulosus and Ichthyophis weheri synonymizcd by 
Inger are resurrected and recognized, and the following species synonymizcd 
by Boulenger and others are revived: Ichthyophis tricolor Annandale, I. bed- 
doniei Peters. Ichthyophis monochrous Bleeker is recognized and is beliex'cd 
to be confined to the island of Borneo. I. ghitiuosus Linnaeus is likewise rec- 
ognized as an Asiatic species. 

Lar\'ae from a number of places were examined. Certain of these seemingly 
belong to species whose adults have not been seen and are probaliK’ iin- 
described. No attempt has been made to utilize larvae as types of species. 

The following fonns are described as new species; Ichthyophis duliicnsis, 
I. larutcnsis, I. paucidentulns, I. singaporensis, I. peninsula ris, I. suhterrestris, 
I. honibaycnsis, 1. mindanaoensis, I. javanirus, I. malaharensis, I. youngoruin, 
1. sikkiniensis, I. sinnatramiSy /. acinninatus, I. nigroflaviis, I. paucisidcus, I. 
supochaii, I. kohtaoensis. 

A number of specific characters have been considered that ha\e been 
heretofore largely neglected. These are the character and distribution of the 
scales, the continuity or discontinuity of tli5 folds and grooves around the bod>', 
the presence or absence of a row of splenial teeth (second mandibular series), 
the number, relative size and characteristics of the other dental series, and the 
length and characteristics of the tail. 

In the larvae the lateral line system (neuromast) \aries much and seems 
to reflect habits of the young. Certain of the lar\ae have onl\’ a single gill 
sht; others ha\e tw’o \\'ell-de\eloped slits. 
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INTRODUCTION 

In tlie work of Seba^ (Thesaurus, vol. 2, 1735) a species of 
caecilian was described briefly under the name Serpens caecilia 
ceylonica, Ceylon being the type locality of the species. Here 
it was presumably considered as a snake. 

Nineteen years later, in 1754, Linnaeus listed two caecilians in a 
work, “Museum S. R, M, Adolphi Friderici.’" . . . These were 

Caecilia tentacidata from South America and Caecilia glutinosus, 
a new species described with “Habitat in Indiis.” 

The description of glutinosa, published both in Latin and Swedish, 

1. Seba, A. Locupleti.ssiini naturaliiim thesauri accurala descriplio et iconibus arti- 
ficio sissimus expre.ssio, per universam physices historiam. Vols. 1-4, 1734-1763, 449 pis. 
Amsterdam. (Vol, 2 published in 1735.) A copy of this description, vol. 2, p. 26, was 
published in Taylor, Uiiiv. Kansas Sci. Bulletin, vol. 38, pi. 2, no. 13, Mar. 20, 1958. 
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though brief, is scarcely sufficient to distinguish an Indian or Asiatic 
species. The description in Latin reads as follows: 

Caecilia ghitinosa 

"‘^lutinosa Caecilia rugis transversalibus 340, caudalibiis 10. 

*^Capnt parvuni, laevc. Naritim foramina in antica parte capitis. Cirrbos 
nnllos observare potni. Oculi minutissimi, mcmbrana abdncti. Dentes utrius- 
qiie maxillae minimi, serie duplici. 

^^Truncus cylindriciis, versus posteriora paulo crassior: Rugis miniitissimis, 

vix \4sum subcuntibus, a tergo retrorsum nonnihil flexis at futuram abdominis, 
cocuntes angulo acuto. Rugae majusculae circiter 350, 

''Cauda brevissima acutiuscnla. anus sub & juxta apicem caudac. 

*' Color fuscus: linea iitrinque lateral! albida, latiuscula. 

*'Longitudo pedem superat. Crassities digiti minimi. 

"Glutine vedetur viva esse obducta uti petromyzon.*’ 

Further data from the type specimen is necessary before this 
species can be placed properly. 

Anderson (1899), Catalogue of Linnean type specimens of 
Snakes, Bihang Till K. Svenska Vet.-Akad Handlingar, Band 24; Afd. 
4, No. 6, page 6, states that 355 folds are present and that the 
length is 400 mm. 

The description is scarcely adequate for distinguishing a species 
of Indian caecilian. Linnaeus states that he has not observed a 
tentacle on the head; however one must presume that a tentacle is 
present. That it is not a larva is presumed by the fact that neither 
gill slits (spiracles) nor a tail fin are mentioned. The species under 
the same name is listed by Linnaeus in the 10th edition of the 
Systema Naturae (p. 229). 

Certain subsequent authors ha\e used other names presumably 
in reference to the Linnaean species. Thus Latreille lists Coecilia 
viscosa as a substitute name - and Cuvier uses the name PCoecilia 
hivitafta in the Regne Animal (1817, p. 100) while on another 
page (tome 2, p. 87) the Linnaean name is iised.'^ 

In 1826 Fitzinger proposed the taxon Niicia for his fourth tribe 
(Tribus) of the Reptilian, Order (Ordo) Menopnoa. The first and 
only family designated in this was Coecilionidea. He included in it 
the genera Caecilia Linnaeus [= Coecilia Cuvier] (using the spell- 
ing given by Cuvier rather than that given by Linnaeus), and a new 
genus Ichtliyophis. Of these he states: 

2. Latreille, P. A. In Sonini and Latreille, Ilistoire nalurelle des Reptiles. Vols. 1-4, 
1802. p. 236. 

3. Le reRne animal distrihue d’apres son organization, pour servir de base a ITlistoire 
Naturelle des Animaux et d’introduction a I’Anatomie cornpare<', vols. 1-4, 1817, Paris. 

4. Neiie Classification der Reptilien nach ihren natiirlichen verwandschaften nebst einer 
verwandsebafts — tafel und linein verzeiebnisse der Reptilien — Sammving des K.K. zoologiscben 
Museum’s zu Wien”. 1826, pp. 1-66, 1 table. F. G. Htubner, Wien. 
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Isolirt steht dicse Familie in der Zunft dor Xtidcn, das Bindnngsglied der 
Monopnot'ii mit der Dipiioen bildend, Beiin Ucberblicke der Arten der 
Ciivier’sehen Cattiing Coecilia zeigt sieli sogleieh in der Totalfonn eine Haupt- 
verschiedenlieit, welehe ziir Trenniing meiner Gattung lehthyopbis Wran- 
lassiing gegeben bat. Linnets Caecilia gliitinosa iind eine Art aiis Java liaben 
eiiien deutlicli plattgedriickten Korper mit zngespitzteni Ende, welcher den 
iibrigen Coecilen diirehaiis feldt, und hieranf ist der generishce Untersehied 
gegriindet. Coecilia bildet den schimsten Uebergang zn Leposternon aiis der 
Ziinft der Sqiiainaten, iind diircli Icbth>'Ophis zn Ainphiiima, Siren iind Psendo- 
brancluis, aiis der Zunft der Iimnutabilien in der Ordnting der Dipnoen.’' 

Subsequent to the proposal of the genus Ichtliyopliis, Fitzinger 
proposed the name Idithyophis HasscltU for a species based on a 
specimen in the Vienna Museum from Java. One is forced to con- 
clude that the Ichthyophis HasscltU of Fitzinger is a nomcn nudum 
since he offers only the following meager data on the specimen; 

Page 36: Caecilia ghtfwosa and a new species from Java have a distinct 
“plattgedriickten” body wath a “zngcspitztem Ende.” 

I^age 63. Fitzinger lists species present in the X^ienna Museum: Coecilia 
auuulata and C. himhricoides respectively from Brasil, and an unknown lo- 
cality; and a third species, Ichthyophis HasscltU, from Asia, Island of Java. 

These data seemingly cannot distinguish hasscltii from certain other species 
of Ichthyophis now known. 

The following year Van Hasselt, in Isis, 1827, p. 565, under the 
name Coecilia hypocyanea described a species from Java in the 
Vienna Museum, presumably the same specimen that served as the 
basis for the name 7. hasscltii. The description follows; 

“Capite indistincto, depresso laevissimo, tentaculato, tentaeulo ad marginem 
ma.xillarum utrinque anteorbitali minuto, oculis parvus hebetibus, cauda bre- 
^ussima, trunco fusiformi, capite paulo latiori, rugis 320 circiter sutura ab- 
dominali oblique interruptis, arctissime annalato. Supra ex oli\'aceo obscura, 
subtus chalybea linea laterali flavopunctata;” 

The following authors have used this name and figured the form; 
Miiller 1835, p. 391, pi. 8, figs. 12-14. Schlegel, 1832-1844, p. 119, 
pi. 39, fig. 1. Wagler, 1828, p. 743 reports this species as Epicrium 
Hasscltii. '‘Corpore supra obscure olivaceo, subtus chalybeo-cae- 
ruleo, lateribus lineis duabus inacnlosis fla\o ochraceis picto; trunci 
rugis circiter 320. Habitat in Java insula locis paludosis Javanis 
Octur-doeel dictum.” 

The original description of Ichthyophis monochrous was pub- 
lished by Bleeker (Nat. Tydschr. Nederl. Indie, vol. 16, 1858) as 
Epicrium monochrourn, in section 7 of the generalized title — 
“Bestuursvergadering gehouden ten huize van den Heer De Bruijn 
Kips den 11 Maart 1858.” 

The section 7 begins; '‘De Heer Bleeker deelt made, dat hijdezer 
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dagen weder ceiie \ erzanieling reptilien eii visschen \ an Sinkawaiig 
(westknst van Borneo) ontvangen heeft. 

“Deze verzaineling is, evenals vrocgere van Sinkawang, aange- 
boden door het lid der Vereeniging, den beer J. H.A.B. Sonneinann 
Rebentisch. 

‘'De reptilien bestaan nit de folgende soorten.” . . . [On 

page 188 the following description appears]: 

‘'No. 15 Epicrium monochroum Blkr. 

“De beer Bleeker vertoont laatstgenoeinde soort in een voorwerp 
van 232 millimeters lengte. Het is van eene violetbmine klenr over 
bet gebeele ligcliaam en slccbts iets licbter geklenrd aan de onder- 
vlakte van den kop, terwijl de amis door eene witacbtiggele vlek 
omringd is. De overlangscbe gele band van Epicrinm glntinosum 
Wagl. ontbreekt volkomen. Ook zijn er niet, zooals de beer A. 
Diimeril van Epicrinm glntinosum opgeeft, 325 volkomene cirkel- 
v'ormige hiiidplooijen maar slecbts 246 plooijen in bet gebeel, welke 
alle aan de buikvlakte een’ stompen naar achteren gerigten hoek 
vormen. De boogte des ligcbaams gaat ovgeveer 25 malen in zijne 
lengte. Het kuiltje onder de oogen bestaat docb is zeer opper- 
vlakkig, beeft weinig verbevene landed en ligt nabij de boxenlip 
een weinig \oor bet oog. De scbubjes zijn iiiterst klein. Het 
ligcbaam is aanmerkelijk dikker in bet midden dan aan bet kop-en 
staarteinde. De beer Bleeker bescboiiwt bet voorwerp op grond 
der genoemde kenmerken als eene eigene soort, welke vrij aan- 
merkelijk van Epicrium glntinosum verscbilt.” 

Peters,'"’ in 1879 described a species from India under the name 
Jchihyophis hcddomii while a second Indian form was named Jch~ 
thifophis flint inosus tricolor by Annandale in 1909.^’ 

Boulcnger in tlie “Catalogue of the Batracbia Gradientia s Cau- 
data and Batracbia Apoda in the collection of the British Museum” 
(1882) recognizes only two species in the genus Ichtlujophis and 
Boulenger has been largely followed by all subsequent writers 
dealing with the genus. 

Thus the genus Ichtlujophis for more than half a century was 
generally regarded as comprising only two species of caecilians. 
One, the species Ichtlujophis glutinosus, described by Linnaeus in 
1758 whose range came to be defined as extending from the East 
Indies through southeastern Asia to India. The second species, 
Ichtlujophis monochrons described by Bleeker in 1858 was sup- 



5, Mon. Akad. Berlin 1879, p. 931. 

6. Rec. Indian Mus., vol, 3, 1909, p, 286. 
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posed to range from Borneo throiigli Java, Sumatra, Malaya, Siam, 
Ceylon, and India, to Sikkim. 

In 1920 1 obtained a specimen of a caecilian discovered by C. M. 
Weber ' on Palawan Island, Philippine Islands. This I described 
as a new species, Ichthyophis weberi differing, among other charac- 
ters, from 1. monochroiis in lacking the inner row of mandibular 
teeth (splenials) and in having some 78 more circular folds about 
tlie body ^ characters which an experienced taxonomist probably 
would accept as being worthy of designating a different species. 

In 1923 I discovered still another form of caecilian on Basilan 
Island, Philippine Islands, which was named Ichthyophis glanchi- 
losus,^ 

The published ranges of these two species, /. ghitinosiis and 
monochroiis, were truly surprising. It became apparent that a re- 
markable happening had taken place in the southeastern part of 
the range of the genus in the Philippines and Borneo where no less 
tlian three species were present; while no change was recognized 
in the two species which purported to extend from Borneo to Sikkim 
in the Himalayas, and to Ceylon, a distance of several thousand 
miles. 

It is almost an axiomatic rule that genera of low vagility tend, 
as they spread, to speciate to a greater degree than those of greater 
\agility. Burrowing genera of reptiles and amphibians are per- 
haps the least vagile of all the vertebrates. But here were two 
recognized species of burrowing caecilians whose ranges were 
enormous and in which, presumably, there had been little species 
formation, thus contradicting the generally accepted belief. This 
problem definitely merited investigation, to account, in some way, 
for this lack of plasticity in the genus, or to prove that such ranges 
did not exist. 

On the basis of experience in the Philippines, I concluded that 
most evidence pointed to the fact that previous authors had in 
some manner confused species (since extraordinary variation in 
the number of the primary and secondary folds had been recorded 
in the literature), and that we were dealing with species — perhaps 

7. Later killed by natives on the nearby island of Balabac. 

8. This form has recently heen placed hy Dr. Inger in the synonymy of Ichthyophis 
monochrous. This should he disregarded, largely because the author has a different con- 
cept of species (his own statement), because of his inexperience with Amphibia, and per- 
haps his lack of knowledge that much caecilian material in museums is misidentified. 

9. This form also was relegated to the synonymy of I. monochrous hy the same 

author as the preceding. He comments that the lateral fold is not glandular, despite the 
fact that on it many hundreds of glandules are present. He states, ^^Ichthyophis glandulosus 
Taylor is probably conspecific with monochrous Bleeker. I am unable to find distinguishing 
characters” . . . this statement I believe, is made by Inger without his having seen a 

specimen of either monochrous or glandulostis. His action I believe should he disregarded 
for the reasons set forth in the preceding footnote. 
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even generic complexes in the nominal Ichthyophis inonochrous and 
Ichthyophis gJutinosus. 

In 1958 I discovered certain iindescribed species of the genus in 
Thailand, definitely not to be associated with either monochrous or 
glutinoms. On my return journey from Thailand to America I 
visited museums in Ceylon, Germany, France, and England and 
examined the specimens classified under the two above names. I 
found that my tentativ^e conclusion was confirmed — that several 
undescribed species were masquerading in museums under the 
names Ichthyophis monochrous and I. glutiuosus. 

Through the kindness of the staffs of the various museums I was 
permitted to record data or borrow specimens for later study. Fur- 
ther material was made av^ailable by certain American museums. 
There follo^^^s here a review' of most of the av'ailable material w ith 
the results of my study. 
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TAXONOMIC CONSIDERATION 
Ichthyophis wc})cri Tavlor 

Ichthyophis tveheri Taylor, Philippine Joiirn. Sci., vol. 16, no. 3, March 1920, 
pp. 227-228 (type locality, Malatgan River, Palawan, P. 1., C. M. Weber 
coll.); Dept. Agri. Nat. Resoiir. Bureau Sci. Manila, Piibl. 15, December 
15, 1921, pp. 26-27 (reprint of preceding type description). 

Ichthyophis monochrous van Kampen (part.). The Amphibia of the Indo- 
Australian Archipelago. Leiden, 1923, pp. 3-4, 282 (synonomy questioned); 
Inger (part.) Ficldiana: Zoology, vol. 33, no. 4, July 23, 1954, pp. 207, 209 
( unquestioned s> nonymy ) . 

Type: Formerly, No. B-1, Bureau of Science collection; collected 
at Malatgan Riv'er, Palawan, January 28, 1909, by C. M. Weber. 

Description of type: '‘Two row's of teeth in upper jaw, the series 
forming oval arches, parallel to each other, the inner row extend- 
ing much farther back than the outer but not widening; lower jaw 
with a single row of teeth, with no evidence of a second row; head 
oval, eyes distinct, the distance between them very slightly less 
than width of head between eyes; distance between eyes a little 
greater than length of snout; tentacle withdrawn, the groove rather 
moon-shaped, situated anterior to eye near the edge of upper jaw ; 
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body surrounded by three hundred twenty-four circular folds meet- 
ing on belly in an angle, except those on posterior part of body, 
which run straight across without an angle; the first three or four 
folds on anterior part of body fail to meet; a more or less distinct 
groove from tip of lower jaw to some distance in front of anus along 
the median ventral line of body. 

Color in alcohol: '‘Above yellowish brown, somewhat darker on 
median part of body; below lighter yellowish brown. Under a 
microscope the color appears as minute rounded yellowish dots 
surrounded by a network of brown. A white sj^ot on tip of lower 

. y> 

jaw. 

Measurements of Jchthyophis tceheri Taylor 

77im. 



Total length 250. 

Tail 2.5 

Width of head at e> es 7.5 

Length of snout 5. 

Eye to nostril 3.5 

Eye to tentacle 1.5 



Remarks: To the best of my knowledge no specimen other than 
the type has ever been taken of this species. I know of no scientific 
expeditions that have been undertaken in the island of Palawan in 
recent years. 

I visited the Bureau of Science in Manila in September 1957 with 
the intention of re-examining the type specimen of Ichthyophis 
weberi, only to learn that the type together with all the extensive 
her} 3 etological collections of the Bureau of Science, largely brought 
together by me, had been destroyed during the second World War. 

Ichthyophis lanitensis * sp. nov. 

Jchthyophis monochrous Flower** Proc. Zool. Soc. London, 1899, (Xov. 14), 

p. 916 (not of Bleeker). 

Type: British Museum Natural History, No. 98.9.22.208, Larut 
Hills (near Maxwell's Bungalow), Perak, Malaya, elevation 3,380 
ft. Stanley Smyth Flower collector. (A second specimen men- 
tioned, see footnote. ) 

* Larut (Mts.) + ensis (Latin) place, locality, country. 

** Flower comments on the form; “In April 1898 on different days I obtained two 
specimens from under a stack of firewood near ‘Maxwell’s Bungalow’ in the Larut Hills, 
Perak, elevation 3380 feet. 

“1st. Number of circular folds about 313; length 208 mm. 

“2nd. Number of circular folds about 309; length 167 mm. 

“As in L glutinosus, some of the circular folds either bifurcate or converge into each 
other; therefore the number, in counting the same individual at different parts of its cir- 
cumference, varies. 

“Colour (in life): Uniform purplish black. Tentacles white. Anal region and tip of 

tail pale pinkish. The eye appears as an inconspicuous black speck (but turns whitish in 
spirits).’’ 
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Fig. 1. IchthyopJm lanitensis sp. nov. Type B. M. N. H. No. 98.9.22.208, 
Larut Hills, Perak, Malaya, elev. 3380 ft. Actual length, 169 mm. 
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Diagnosis: A slender species, the body width in lengtli, 30.7 
times; tail length in body length, 48.3 times; transverse folds do not 
cross back in anterior three fourths of the body; approximately 304 
transverse folds (“about 309' counted by Flower loc, cii\); folds 
on tail, 7; no splenial teeth present; tentacle nearer to eye than to 
nostril. Vertebrae, 107. 

Description of type: Head slender, oval, the width at first nuclial 
groove, 5.1 inm.; the head length, 11 mm.; eyes distinct, the 
pupil white, surrounded by a narrow black iris; this in turn sur- 
rounded by a narrow cream ring; distance between eyes, measured 
on the curve, 3.8 mm., a little broader than length of snout (3.5 
mm.); tentacle close to lip, nearer to eye (1 mm.) than to nostril 
( 1.8 mm. ). 

First transverse nuchal groove crosses throat, runs upward and 
somewhat posteriorly, but fails to cross the head completely; the 
second groove crosses throat and goes up on side of neck nearly to 
dorsal level of neck; the third groove is distinct ventrally only and is 
rather widely separated from the second, forming a median angle 
below; primary and secondary grooves and folds about 304; they 
do not cross the middle line of the back except on the posterior 
fifth of the body; medially they fail to cross venter completely on 
anterior part of body; eight folds on tail counting from front of 
vent; tip of tail rather sharply pointed; a slight longitudinal groove 
on back part of chin connecting with the second groove. 

Scales are absent, or minute and scattered in the anterior third 
of the body; posteriorly they are larger but consist usually of a 
single overlapping row in each fold. 

Teeth: maxillary-premaxillary, 21-20, those on the premaxillae 
largest; vomeropalatine, 19-19; mandibular, 19-19; splenial, 0-0; 
tongue well developed covering entire area between maxillary-pre- 
maxillary series, not suggesting a recent transformation from the 
larval state; vertebrae present, 107. 

Color in life (fide Flower): “Uniform purplish black, tentacles 
white; anal region and tip of tail pinkish;” at present the general 
color is dark brown; a cream -white spot on tentacular area and 
one about nostril; the groo\ es on throat are cream; lips lighter than 
head; the tip of tail and anal region cream. 

Measurements in mm.: Total length, 169 (fide Flower, 167); tail, 
3.5; body width, 5.5; width of head, 5.1; length of head, 11. 

Remarks: The failure of the transverse folds and grooves to cross 
the back except in the posterior fourth is a significant character. 
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The light marks on the throat, the character of the third groove, 
the absence of the splenial teeth, and the pink spots at vent and 
tail-tip clearly delineate this form. 

Two larval species of caecilians obtained in Perak are treated 
here. I am convinced that neither arc the young of Ichthyophis 
larutensis. 




Fig. 2. Ichthyophis larutensis sp. nov. Type. Radiograph 
showing 107 vertebrae 



Ichthyophis sp. (1) 

A series of fifteen larval specimens taken '‘near Yum River, head- 
waters Plus River, East Perak, Malaya, 2000 ft.” and bearing the 
British Museum numbers 1935.5.21.51 to 1935.5.21.65, cannot be 
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placed definitely in a recognized species. In fact it would appear 
that two forms are represented in the material, and neither of them 
is the young of the speeies described here as larutensis. 

The specimens were all taken in March 1923, They resolve 
themselves on the basis of length measurements into possibly three 
(presumably age) groups as indicated in the following table. These 
groups are not clearly limited, a fact which suggests that the re- 
production period during a year is a rather extended one. 

The table includes data on a second larval form ( B. M. 1934 
.5.21.50) and the t>^^e of Ichthijophis larutensis. 



Data on two larval forms of Ichthtjophis, and I. larutensis sp. nov. 
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Total length 
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1934 5.21.00 


98 


4.8 


20 


244 
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5 


20.5 


255 


12 14 


15-10 


13 13 


4-4 


53 


113 


5.7 


20 


247 


13-14 


15-15 


13-13 


4-4 


55 


115 


0 


19 


240 


13-14 


17-17 


13-14 


4-4 


58 


122 


0 


21 


200 


15-14 


15-17 


15-10 


4-5 


1934.5.21.50 


132 


7 


19 


249 


13-13 


18-18 


10 15 


5-5 


54 


137 


7.3 
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* Second larva. 

** Type of larutensis. 



The folds and the teeth on the youngest specimens cannot be 
counted. The eyes are indicated by rounded milky-colored areas, 
through which the eyeball is rarely visible. The tentacular opening 
is indicated either by a shallow pit or an opening (in older speci- 
mens) in the anterior part of eye-spot. The tail fin begins on the 
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dorsal part of the body about one or two millimeters in advanee of 
the vent and continues around the end of the tail then forward to 
the back end of vent. The nostrils are terminal and not visible di- 
rectly from above. 

The gill opening is single with short free flaps preceding and 
following it; the transverse folds meet in the median ventral line 
at a sharp angle throughout most of the body except the part in 
front of the vent where they are almost straight across the venter. 
Six or seven folds are on the tail (counting from the front of the 
vent). The variation in the number of body folds in the specimens 
counted vary from 240 to 268. It is believed that much of this 
\ariation is sexual, females having the higher counts in at least 
some species. 

Ichfhyophis sp. (2) 

A single specimen, B. M. No. 1934.5.21.50, taken in the locality 
‘‘near Yum River, headwaters of Plus River, East Perak, 2000 ft.’’ 
Malaya, differs from the preceding series in such a way as to sug- 
gest that it represents a different species. 

The chief apparent differences from them are; the color is dark 
lavender to plumbeous instead of brownish; ten folds on tail (from 
front of vent) a somewhat larger series of splenial teeth; an in- 
crease of SO transverse folds above the highest in the other lot. 
( See table for further data. ) 

That neither of these larvae is the young of IchthijopJiis larutensis 
sp. nov. herein described, may be deduced from the presence of 
splenial teeth in the two types of larvae. These are absent in 
larutensis which is a slenderer form, transforming at a distinctly 
smaller size than the preceding larvae. 

Ichthyophis paucidentulus sp. nov. 

Type: U. S. N. M. No. 70671. Kapahiang, Sumatra; II. C. Kellers, 
collector. 

Diagnosis: A presumed mediuni-small species having a barely 
discernible light streak on the side of body beginning at mouth 
angle, discontinuous in numerous places; no trace of splenial teeth, 
or of a ridge on inner side of jaw; eye moderately distinct through 
a gray-white sj)ot in the eye-area (in preservative); tentacular open- 
ing lunate, relatively large, the tentacle conical, closer to eye than 
to nostril; the accessory cusp is clearly visible on the front teeth of 
maxillary and mandible; transverse folds, 393, 7 on tail; \crte- 
brae, 122. 
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Description of type: A medium -small, slender specimen, the 

width in length, 34.5 times; head short, oval, the eyes dimly visible 
through a gray-white circular mark; head width at first nuchal fold, 
8 mm.; length of head, 11.5; distance between eyes (6 mm. on 
curve) greater than snout length (4.9 mm.); eye to nostril, 3.2 mm.; 
tentacle conical, the tentacular opening lunate, above rather than 
behind tentacle, closer to eye (1.4 mm.) than to nostril (3 mm.); 
distance from tip of snout to first nuchal groove, 10 mm.; to second, 
13; to third, 17.5; first nuchal groove distinct on throat, not crossing 
top of head; second visible below and on sides of neck; third indi- 
cated laterally but barely traceal)le across neck. 

Primary and secondary folds, 393, counted on dorsum (fewer, 
380 counted ventrolaterally); only a few anterior folds fail to 
meet; other folds on venter meet at an angle, directed backwards; 
each fold crosses the dorsum in a sinuous line and forms a conv^exity 
directed forward on median line, its anterior position on dorsum 
often from four to seven millimeters in advance of the ventral 
angle; posteriorly a few folds cross the body and venter almost di- 
rectly. The grooves do not cross venter except posteriorly, in front 
of v'ent; four folds interrupted by the vent; no glandules * discernible 
on sides of vent; tip of tail somewhat flattened on top, not or scarcely 
compressed laterally. 

Very small scales can be found in folds near the anterior part of 
body, absent or scarce on the ventral region anteriorly; more pos- 
teriorily the scales are larger and encircle body, about three im- 
bricating rows in each fold. 

Teeth; maxillary-premaxillary teeth, 25-27; vomeropalatine, 29- 
30; mandibular, 23-24; no trace of splenial teeth nor of the inner 
ridge or elevation that supports the splenials; most of the teeth 
hav e an anterior accessory cusp well dev^eloped, the teeth hooked; 
mandibular teeth larger than the maxillary-premaxillary series, and 
these in turn distinctly larger than the vomeropalatines; tongiit* 
large and rather thick, occupying all the space between the side 
of jaws; choanae elongate, somewhat angulate on inner border, 
separated by a distance slightly greater than twice the transverse 
diameter of one. 

Color in preservative: Plumbeous on dorsum and sides; v entrally 
the shade is somevv^hat lighter; an indistinct, narrow, broken lateral 
line of dull cream from angle of mouth to near level of front of v^ent; 
a cream spot surrounds vent, widened at front end; tip of tail with 



* These small glandules may be present only in males. 
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a small cream spot; a gray-white spot surrounding and covering eye; 
light whitish cream spots about tentacle and nostril. 

Measurements in mm.: Total length, 294; tail, 6; head width, 8; 
head length, 11.5; estimated body width, 8.5; width in length, 34.5 
times; tail length in total length, 49 times. 

Remarks: This species on the basis of the increased number of 
vertebrae, and the lateral stripe, might seem to be closely allied to 
Ichthyophis ghitinostis. This is highly improbable since the entire 
series of the splenial teeth is absent, and the jaw modified so that 
the usual inner ridge that bears the splenials is likewise absent. It 
probably is most closely related to L nigrofiaviis sp. nov. 

The secondary cusp on the teeth is more or less indicated in many 
species. In this form the size of the teeth makes the cusps more 
evident. The number of the maxillary-premaxillary and vomero- 
palatine teeth is, I believe, exceeded only in the largest known spe- 
cies, Ichthyophis nigroflavtis sp. nov. and I. malabaricus sp. nov. On 
the other hand it would appear that the mandibular teeth are some- 
what reduced in number. 

The name paiiculentidus is deriv^ed from Latin pauctis, few; 
dentahis, toothed, in reference to the fact that there are only three 
instead of four sets of teeth. 

Ichthyophis monochrous (Bleeker) 

Epicrium monochroum Bleeker, Nat. Tijdschr. Ned. Ind., vol. 16, 1858, p. 188 
(type locality Sinkawang west Borneo); Gunther, The Reptiles of British 
India, 1864, p. 443 (part.) (refers a specimen from Singapore to this spe- 
cies, specimen having 226 circular folds); Proc. Zool. Soc. London, 1872, 
p. 591 (listing only). 

Ichthyophis monochrous Peters, Monats. Akad. Berlin, 1879, p. 932 (p«rf.); 
Boulenger, Catalogue of the Batrachia Gradientia s. Caudata and Batrachia 
Apoda in the collection of the British Museum, 91, pi. 4, fig. 1 (part.); 
Boettger, Bcr. Senckenhcrg. Nat. Ges., 1887, p. 50; Boulenger, The Fauna of 
British India, including Ceylon and Burma. Reptilia and Batrachia, 1890, 
517 (part.) (! Java, Borneo, Singapore, Sikhim and Western Ghats of India, 
Malabar, Waghei Surat, India); Proc. Zool. Soc. London, 1895, pp. 403-404 
(part.); ? de Elera, Catalogo Sistematico de toda la Fauna de Filipinas. 
. . . 1895, p. 453; van Kampcn, Amphibien des Indischen ArchipeLs. 

Zoologische Ergebnisse einer Reisc in Niederliindisch Ost-Indien, heratisge- 
geben von Dr. Max \\Vber, 1907, p. 415 (part.); Nieden, Das Tierreich. 
Lief. 37 1913 Gymnotihiona, Berlin, p. 7 (part.); Bonrret Les Batraciens de 
rindochine (? date), pp. 138-139, fig. 15 (part.). 

Type: British Museum Natural History No. 63.12.4.5 Sinkawang, 
west Borneo. 

Diagnosis: Vertebrae, 108; costal folds, aproximately 247; length 
in width about 22-23 times; splenial teeth reduced, 4-4; four to five 
scalerows in each fold, at least in posterior half of body; four an- 
terior folds fail to meet (ventrally); transverse folds cross the body 
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Fig. 3. Ichthxjophis inonochrous (Bleeker). Type. B. M. N. H. No. 63. 
12.4.5. Sinkawang, west Borneo. Left figure, dorsal view; right figure, ventral 
view. Actual length of both figures, 232 mm. 
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forming a strongly marked angle on venter; a narrow cream-colored 
ring about eye, and a cream spot on vent; tail short, 3.8 mm., with 
six folds. 

Redescription of type: A moderately slender species, the length 
232 mm.; width about 10 mm.; the width in length, approximately 




Fig. 4. Ichthyophis monochrous (Bleeker) Type. Radiograph 
showing 108 \ertebrae 

23 times; head ov^al in outline, the cur\ed width between eyes, 6 
mm.; width of head, 7 mm.; lengtli of head, 9 mm.; snout length in 
front of eyes, 4.2 mm.; eye visible, its diameter .4 mm.; tentacle 
conical, situated near lip, closer to eye (1 mm.), than to nostril 
(2.5 mm.), the tentacular opening lunate; nostril to lip, 1.4 mm.; 
eye to lip, 1.15 mm.; length of head from first groove, 8.6 mm.; from 
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second groo\e to snout tip, 11.6 inin.; from third groove to snout 
tip, 14.8 inin. (measured on side); the first nuchal groove is strongly 
distinct on the throat, dim abo\e; second groove strong on throat 
hut not visible dorsally; third groove visible laterally, crossing above 
neck as a typical costal groove, not completely crossing throat be- 
low. This is x:>receded on dorsal surface by a short somewhat angu- 
lar fold that terminates on the dorsal surface; the first four trans- 
verse folds (following the third nuchal groove) do not meet on 
venter; subsequent folds cross dorsum and sides in a sinuous line, 
then bend backwards and meet at an angle on venter, at a point 
four or more millimeters farther posterior than on dorsum. The 
primaries and secondaries (perhaps tertiaries)* cannot be ordinarily 
distinguished from each other. 

There is a small but distinct tail bearing six trans\ erse folds pos- 
terior to anterior edge of vent, its length about 3.8 mm.; an area 
about vent flattened; tail rounded above and somewhat compressed 
laterally, terminally pointed; no trace of elevated lateral longitudinal 
folds on body. 

Skin strongly glandular throughout surface of body, and because 
of the folding most of the larger glands lie recumbent in the skin, 
very many having a length of more than one millimeter; each trans- 
\ erse fold overlaps somewhat the deeper following fold; concealed 
scales are present throughout surface of body, each fold coxering 
from one to five rows of transversely overlapping scales which en- 
circle the body; the preceding several rows of scales, though sepa- 
rated by tissue, actually overlap the anterior scale series of the 
following fold; scalerows of each fold imbricated, the anterior o\ er- 
lapping the posterior. 

The largest scales measure 1.8 mm. in greatest diameter. The 
number of rows and the size of scales is reduced in the anterior part 
of body. The vent is longitudinal with lateral grooves forming a 
denticulate edge (some 8 denticles on each side); no gland is visible 
on sides of vent. Teeth: maxillarv-premaxillary, 25-25; vomeropala- 
tine, 21-21; mandibular, 19-19; splenial, 4-4. The tongue is broad, 
rounded, partially covering the splenial teeth. 

Color in preservative for one hundred years: Dark brown above 
and on head, the edge of each fold distinctly lighter, nearly fawn- 
colored; eyes dark with whitish pupil surrounded by a narrow 
cream-colored ring; a cream-colored area about vent occupying 

* Some previous authors have suggested that there are two transverse folds to each 
body segment in Caecilians. This is certainly not true in all cases, since the vertebrae of 
all specimens from S. E. Asia number less than half and often only a third of the number 
of transverse folds. Thus it must appear that numerous vertebrae have more than two 
transverse folds. 



